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I INTRODUCTION
The purpose of this thesis is to investi
gate and explore the physical nature of geometric
design and color as it is applied to a 2- or 3~di-
mensional object of an environmental nature and to
execute an environmental design such as the Main
Street Mall for Rochester, New York.
The major thrust of the environmental de
sign is in the area of lighting. Based on what
has been done in other cities and malls I believe
this area has been neglected for too long. Many
lighting designs are as archaic in function,
principle and effect as the first candle. My own
personal interest in the construction of light
sculpture coupled with the ability of the designer
and artist leads me to the belief that there could
be another answer other than a mercury vapor light
on a pole. To this extent I have committed my de
sign ability. A mall is not made up of light alone,
but is made up of related equipment and problems
that shall constitute the remainder of this environ
mental des i gn .
This is a plan to revitalize Main Street,
Rochester, heart of the downtown business district
within the Inner Loop. A walking mall shall
stretch from St. Paul Street to East Avenue (Fig. 1)
with Clinton Avenue becoming an underpass. In
this way not one major traffic artery would be cut
along Main Street. This Clinton Avenue underpass
from Division Street to the new Lincoln Tower will
increase the Mall over 300 additional feet of new
space, extending it into both North and South
Clinton Avenue joining with the new Lincoln Tower
Plaza (Fig. 2).
The Loop will be put to full use as it
had been designed but not used, to relieve and
eliminate the heavy traffic flow that now uses
Main Street as a major thoroughfare. In fact no
vehicle traffic at all would be permitted on this
pedestrian mall and this includes buses
,
el ect r i c
or otherwise. All shopping areas
could"be reach
ed from the rear entrance of the buildings for
parking and deliveries as relatively few are ser
viced directly from Main Street. Those few small
stores requiring deliveries from the mall are ser
viced by transferring shipments to small carts and
then delivering them to the shops.
With the Mall and the new proposed Mono
rail terminal nearby, Rochester could have new life
pumped into it making it the hub for all surround
ing communities and introducing new excitement
into the grey downtown area thus increasing sales
and property values.
Fig. 1 .--MAP OF MALL

I LIGHT TREE
The Light Tree design and form are deter
mined by its relationship to the environment and
its functions. The lighting unit is designed to
blend into the tree environment and become part
of it. Not just to light, but to be used by the
people and be aesthetically pleasing to become a
combined sculpture lighting unit and to function
in this architectural environment revitalizing
the downtown area.
The actual shape resembles a branchless
tree with 3 projections at the base (Fig. 3).
These limbs are attached to the main trunk and
float at a height of 18 inches serving as benches
for the shopping pedestrians and like a tree the
lines are rounded with no hard sharp edges. Each
Light Tree is 30 feet high with a 33 inch diameter
column and a slight taper at the top. There are
3 evenly spaced seats at a 120 degree angle 5
feet long and 18 inches wide with a height of 17
inches, 3 inches above the ground line.
The material chosen for the construction
of these Light Trees is reinforced concrete
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8aggregate with a textured surface that would keep
maintenance costs to a bare minimum. Also the
cost for the Light Trees would be low as they
would be cast into place on the site of the Mall
saving on transportation of such heavy objects.
The reinforced steel supports the electrical
boxes and the conduit cable with a central frame
work welded to strengthen the free floating seats.
To this is added a steel mold bolted together from
many sections, one mold being used for the entire
group of Light Tree units. In addition the tree
units could be cast to serve as benches without
the lights, to be used as a pure sculptural object
To innovate a new lighting system I have
designed a method that is based on mirrors and
reflections. The system devised works on the prin
ciple of reflecting light off of a curved surface
that magnifies instead of placing a light behind a
glass defuser and scattering the beam.
The bulb in this new design is left free
with no interference and is recessed in the shaft
of the Light Tree facing upward, glowing into the
cone and reflecting into a 360 degree circle with
no blind spots (Fig. A). The curved concave sur
face of the cone is similar to that of a reflect-
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Fig. l.--CONE REFLECTOR
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ing telescope and serves the same purpose, that
of magnifying the original light source. In fact,
depending on the curve a 50? or greater light
source can be created. Being very critical, the
curved surface of the cone reflector can concen
trate all of the light at a single point or spread
it in an umbrella like fashion which is to be pre
ferred for the Mall. Depending on this curve the
intensity of light can be varied thereby carrying
the beam spread over a greater area. The actual
size of the beam spread can also be controlled by
either a larger bulb or a taller light shaft. By
the same token a smaller bulb or cone can reduce
the beam spread. In this way the placement of the
Light Tree need not regulate the area it will
cover as the light level can be increased or de
creased at will, even after the Light Tree is in
place. The cone can be of satin finish or chrome
plated for more efficiency as a further control
and could also be tinted, thereby controlling the
color temperature of the light to create a more
natural effect if not satisfied with the cooler
effect of the mercury vapor.
Intensity of light can be kept at exactly
the same level with no fall off at the edge of the
>^r
1 1
beam spread by a simple texturizing of the upper
ark and a chrome finish on the point of the cone.
The light of the bulb is reflected off the chromes
high gloss point at maximum intensity while the
same light reflects from the upper highly textured
surface closer to the Light Tree reducing its in
tensity thereby equalizing both. Light can even
be brought up to the base of the Light Tree by
angling the curve so that the light flattens out
at the height of the ark and comes reflecting
straight down to the base (Fig. 5).
At the base of the light unit there also
is a reflector. The bulb is pointing downward
toward the cone so that the illumination will be
spread outward, similar to the top. With the base
light you will have the effect that the entire
Light Tree is floating and creating visually ex
citing shadow patterns on the Malls surface that
will be kinetic with movement. One must be care
ful of the level of illumination in that it is not
overpowering and at the same time, too low for
safety reasons. A lower footcandle level of 0.5"5
will now be used instead of the now higher level
12
Fig. 5. --LIGHT PATTERN
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present on Main Street because of the automobile.1
With the double lighting both on the ground and
in the tree tops this level of light will not be
much of a problem and could be kept even lower
because of the ground skimming effect of the base
1 ights .
The replacement of the bulbs themselves
is easily accomplished by removal of the top
plate to which the cone is attached. Any high-
lift truck can then replace the bulb and the base
is even simpler with a plate being removed under
the projected seat. Once installed there is no
further maintenance on the entire Light Tree.
An interesting aspect of the mercury vapor
bulb is that not only do they come in various
sizes, life spans and power, but come in 3 colors.
There is a mercury vapor that has a very long life
span and tremendous power. At first this might
seem ideal till one sees the color cast by it, a
lime green. The bulb itself is clear so it gives
off this unusual color which would be impossible for
skin tones and store window displays. The second
A footcandle is a unit of illumination
that is produced by a specified candle at a dis'
tance of 1 foot .
Hbulb is called a daylight type that gives off a
warm yellow glow, I would say it is almost an
orange glow, like an open campfire, but still un
pleasant for the purpose. The third mercury
vapor, the one selected for the Light Tree units,
is a color corrected one, that is to say it will
give off a cool almost perfect color cast. It is
called a General Electric Deluxe White Mercury
number H 1000 DX 36-15 and is rated at 24,000
hours, 3,000 days or more than 8 years with an
initial lumen of 63,000 and a mean of 47, 000. 2
The General Electric Deluxe White is one of the
best mercury vapors suitable for lighting this
Mall and there is an entire series of them each
at different intensity. For this bulb number,
H 1000 DX 36-15 a height of 30 feet is very im
portant because this was worked out with the
Niagara Mohawk Electric Company of Buffalo, New
York to be the optimum elevation. This is be
cause at 30 feet the beam spread will be 90 feet
in diameter and with a hundred foot wide Mall,
only a slight modification of the cone will be
2
Lumen is a unit for the measurement
of light, one lumen is equal to one quarter
Pi cand 1 epowe r .
15
needed to give complete coverage over the area. A
lighting unit such as this, would be a contribu
tion to the environment of Rochester.
I I WATER POLE
In order to create a unity of design in
the tree environment a water fountain or Water
Pole as it will be called, was designed in the
form of the Light Tree. With this design we have
a tapered column of water 20 feet high rushing
downward into a 20 foot diameter pool. This is
no ordinary column of water rushing upward with
just pure force and plunging downward because of
gravity, but a controlled water flow. Controlled
in a way that the design permits it to be.
The circulation pattern of the water is
unique in that the water is pumped from the bot
tom of the pool to the center of the hollow column.
From there it is force pumped upward at low pres
sure so that it flows over the edges at the top
of the column and rushes downward on the outer
wall of the same column back into the pool (Fig. 6).
In this way it is self supporting and completely
conceals the concrete column, thereby giving the ap
pearance of a Water Pole with the cycle repeated
con t i nuous 1 y .
16
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A system such as this does not depend on
sheer force alone, but requires a fraction of the
energy that would be required to shoot a column
of water straight up 20 feet without the central
support. This support within the Water Pole also
prevents the wind drifting effect that would happen
in a free spraying water fountain. Any major
splashing that might occur from the falling water
is prevented by the sloping base of the column.
The base causes water to flow into the pool in
stead of dropping and splashing passing pedes
trians. As a further protection, the Water Pole
is placed deep within the tree cover protecting it
from the strong Rochester winds.
The Water Pole has a dual purpose, similar
to the Light Tree, to be multifunctional. A seat
ing arrangement rings the outer edge of the pool
and also conceals the recessed lights (Fig. 7).
Fluorescent tubes surround the pool out of the
line of vision and light the surrounding area also
giving a floating effect to the pool.
Construction material for the Water Pole
will be the same as for the Light Tree, precolored
tan concrete aggregate with steel reinforcement.
19
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The fountain is also built into place and cast
with a steel mold. Maintenance will be low as
only the pump will require attention for repairs
or adjustments. Its placement will be only a
few feet away, hidden under a top plate in the
surface of the walking Mall.
The sounds of the Water Pole fountain
with its rushing water and cooling effect will
add a new dimension to the Mall along with the
soothing visual quality.
Ill OAS IS
The Oasis is a refuge for the traveller
amidst vegetation and spring water. My concept
for an Oasis for the Downtown Rochester Mall is a
modular grouping of trees, lights and water foun
tains, used to describe an environmental grid pat
tern. A pattern based on the triangular design
with the center hub as the focal point being
either light, water or flower beds with the trees
forming outer satellites of the 3 pointed geo
metric design. The triangular grid pattern will
be very useful for maintenance purposes and for
planting, serving the same as a blueprint pinpoint'
ing exact placement (Fig. 8).
Each tree Oasis grouping consists of clus
ters of 8 to 16 trees in triangular patterns with
2 Light Trees, 1 Water Pole, drinking fountains
and trash containers completing the setting.
Oasis areas are separate units spaced so
that parades can march between them. Parades on
Main Street can snake their way through the en
tire length of the Mall on holidays thus keeping
21
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with the tradition of using Main Street as a gath
ering place with the onlookers relaxing in the
Oasis areas sitting on the Light Trees and Water
Pole benches. For emergency purposes vehicles
such as fire equipment and ambulances can also use
th is pathway (Fig. 8) .
The spacing within the Oasis itself is
ample to allow for the free movement of the pedes
trian so that favorite shops and boutiques could
be walked to by the easiest and shortest route, a
straight line. This is possible because the sur
face of the Mall does not have any grass sections
except for a triangular park surrounding the
Liberty Pole. Without the grass we have elimi
nated the need for walkways and the problem of
pedestrians blazing their own trails over grass
and soil, thereby ending the upkeep.
The surface of this walking Mall will be
made of the same precolored concrete aggregate
as the Light Tree causing it and the Water Pole
to blend into the surface further unifying the
design concept of the Mall.
Upkeep of the Mall will be low as the
entire surface will be heated thus eliminating
the need for snow removal equipment on the
sur-
2k
face of the Mall which could damage the lights,
trees and fountains in the Oasis area. A trickle
system is also built into the Malls surface before
the cement aggregate is poured. Such a system
would provide continuous water and plant food
through pipes from one major source. It works
on the principle of capillary action and would
keep everything green no matter how dry and arid
the weather. This system would consist of an en
tire network of pipes going to each and every tree,
flower and shrub area, in this way no hoses or
sprinklers would have to be draped over the Malls
surface. The trickle system would be completely
automatic requiring only periodic refilling from
one or more tanks, located either behind or on top
of the buildings similar to a water tower.
The entire cluster of Oasis will be visu
ally and physically locked together so that they
form a barrier by obstructing, filtering and de
flecting the winds on Main Street. "As a rule of
thumb, a wind break effects a 50% velocity reduc
tion 10- to 20- times the height of the
planting."
The tree cover will also obstruct and control hu
midity and precipitation by arresting the rain,
dew, fog, snow, sleet and hail. With the
inner-
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locking triangle patterns of trees, sounds and
noises will become absorbed because of their in
herent flexibility and softness with tree trunks
scattering and deflecting sounds. "Plants alone
reduce noise from 7 to 10 DB per hundred feet of
depth. "J The hard surrounding surfaces of Main
Street will be compensated with the soft texture
of the trees reducing glare and reflections from
the glass and neon signs helping to reduce eye
fatigue.
Carbon dioxide is converted to oxygen
purifying the air by turning 12 tons of carbon
dioxide into 4 tons of oxygen per acre annually.
To this must be added the visually cooling effect
of the greenery and the aesthetic improvements
with a tension reduction created by a natural en-
v i ronmen t .
a
Plants , Parks , Peop le and Envi ronmental
Qua! i ty , Quoted in Robinetti, Design and
Environ-
ment, page 46-47, volume 2, number 2, summer 1971,
New York.
IV MODEL
In order to visualize the total effect of
the Light Tree Oasis units a model of The Main
Street Mall in Rochester was constructed. It was
extremely useful for the photography that appears
in the Thesis and without such a model it would be
difficult to envision exa(ly;what effect the Mall
would have on Main Street.
A scale had to be chosen that would en
able the Light Trees and Water Poles to be shown
of sufficient size allowing the Oasis to stand
out and at the same time be small enough to make
the model moveable. Having decided to show the
entire Mall from St. Paul Street to East Avenue
a scale of 15 feet equal 1 inch was chosen, a
railroad scale, the N-gauge 33? smaller than HO
was used which gave me an 8 foot long by 5 foot
6 inch model. On this model a Tree Light became
2 inches high, large enough to be viewed in the
Oasis. A further factor in favor of this scale
was that miniature people, cars and buses were
available in the N gauge which would add realism
and give a reference point to the Light Trees and
26
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Water Poles in the city Mall.
A photographic record of every building
within St. Paul Street to East Avenue was the
next step toward the construction of the model.
Approximately 22-16 x 20 photographs and numerous
8 x 10 photographs were taken with a 25 MM Zeiss
wide angle lens on an Exakta single lens reflex
camera. These photographs served as measurement
points for the elevation heights as soon as a
reference point was measured. To facilitate mea
surements a ruler was made to the 15 feet equal 1
inch scale.
For the base plan a fascinating 44 by 44
inch aerial map showing buildings, homes and
streets in Rochester was blown up to identify the
Mall area on 20 x 24 inch photographic paper.
This photograph exhibited the most recent changes
in the downtown landscape as it had just been taken
last summer, 1971. Maps of Main Street supplied
by the Rochester Planning Bureau were used in con
junction with the aerial map to determine the ac
tual size and shape of the model. The buildings
with their silhouettes provided the outer form of
the base similar to a shaped canvas.
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The base was constructed of 2 hollow core
doors serving as a table and a self-supporting
frame (Fig. 9). To be more easily moveable the
base was built in 3 interlocking sections.
Before work could begin on the Mall the
buildings on Main Street had to be constructed.
Measurements obtained from the photographs were
then used to construct working drawings of the
elevations for the buildings. The drawings were
then transferred to heavy 1/8 inch crescent board
which was used as a frame for the finished cover
ing material. With Elmer's glue I constructed 8
groups of buildings on a masonite base. Into the
masonite were inserted anchor bolts to lock the
buildings to the hollow core doors.
Vertical formica 1/32 thick was used as
the final covering material as it had a fine hard
finish. A flat white surface was chosen to offset
the earth colors of the Mall and keep the large
buildings less intrusive. With the formica there
was no problem of damaging the beautiful finish,
only with cutting it. A special carbon blade is
normally required, however, I found that the saw
blade I had which was made to cut plastic worked
just as well and at a great savings. This material
29
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could also be cut with a mat knife but quickly
dulled the blade making it useful only for small
cuts in tight areas.
To attach the formica to the crescent
board a new glue was used, a water based contact
cement made by Weldwood that washes up with water
making the job extremely easy. The only problem
I had was the drying time of 20 to 40 minutes as
compared to 5 minutes for the lacquer based cement.
Being water based it was odorless and by us_|ng 150
watt lamps the drying time was el i m i nated j
'
_m\ th
the completion of the buildings all that remained
was the job of hand making the 150 miniature trees.
For the trunk and branches a dried bush was found
outside a local supermarket. The green leaves
were made from /leiahen which proved to be quite
realistic. Placement of the people, automobiles,
Light Trees and Water Poles were all that remain
ed to complete the model of the Main Mall of down
town Rochester.
A Mall such as this would create a renais
sance of urban development in downtown Rochester
with new stores, remodeling of older ones, outdoor
restaurants, new jobs for the construction industry
and urban designers.
31
FIG,10 VIEW OF MAIN STREET EAST
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